The effects of temperature and pH on the growth of eight enteric and nine glucose non-fermenting species of gram-negative rods.
We studied the heat resistance and the range of growth temperature o gram-negative rods to find one of the bacterial factors governing their infectivity in exogenous and endogenous infections in predisposed patients. Escherichia coli, Klebsiella pneumoniae, serratia marcescens, Pseudomonas aeruginosa, and Acinetobacter calcoaceticus grew equally well at 25, 30, 37, and 42 C. Among other sugar non-fermenting gram-negative rods, six species showed suppressed growth at either or both ends of the incubation temperature range. All the bacterial species tested were killed within 30 min at 60 or 70 C. At 10 C, none of the bacterial strains multiplied, but all survived for 6 hr. Of 17 bacterial species tested, E. coli had the widest range of growth temperature (18-47 C), and also the shortest time necessary for growth to the certain population. Among the sugar non-fermenting rods, A. calcoaceticus had the widest range of growth temperature (20-45 C) and also multiplied rapidly. Pseudomonas strains exhibited slower growth at all temperatures and also had a narrower range of growth temperature than Enterobacteriaceae. Among Pseudomonas species, P. aeruginosa had the widest range of growth temperature (25-42 C) and also showed rapid growth. Pseudomonas cepacia, Achromobacter xylosoxidans, and Alcaligenes faecalis had a narrow range of growth temperature (28-37 C), and Pseudomonas fluorescens, Flavobacterium meningosepticum, and Moraxella grew most rapidly at 30 C. The above results are correlated fairly well with the incidence of clinical cases of infection. The growth attitude of a species of bacteria in response to temperature was considered to be one of the factors affecting the establishment of infection.